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Purpose or Objective: Patients suffering from high-grade 
gliomas currently have a median survival time of 14 months 
despite treatment. Our purpose was to investigate whether 
MR perfusion and relative Cerebral Blood Volume (rCBV) maps 
could predict tumor recurrence areas and improve treatment 
planning. 
 
Material and Methods: This retrospective study included 19 
patients suffering from high grade gliomas (3 and 4) who 
received standard radiotherapy [60 Gy, 2 Gy/fraction] and 
Temodal chemotherapy. Subjects underwent pre-treatment 
CT, gadolinium-enhanced T1-weighted, T2 FLAIR acquisitions 
and a DSC-MR scan. rCBV maps were calculated using READE 
View Advantage Workstation (GE) and normalized to the 
normal white matter perfusion value. The PLANET software 
(DOSIsoft) was used to register all MR images to the planning 
CT. A senior radiologist and a senior radiotherapist 
delineated Gross Tumor Volumes (GTV) on anatomical MR 
images. The Planning Target Volumes (PTV) were defined by 
a physicist. Threshold of 1.7 was applied to the rCBV maps to 
define hyper-perfused volumes (Vperf). Follow-up anatomical 
MR images were used to localize recurrence areas (GTV’). 
Correlations between all volumes were analyzed using several 
indexes. I1 is the percentage of Vperf not included in the 
GTV. I2, I3, and I5 are respectively the percentage of GTV’ 
included in Vperf, GTV, and PTV. I4 is the percentage of 
Vperf’ not included in the GTV which was predictive of tumor 
recurrence outside GTV. This index is meaningful only if GTV’ 
and GVT are different.  
 
Results: Indexes obtained for each patient are presented in 
Table 1. For two patients, a threshold of 2 was applied to the 
rCBV maps at the physician request to facilitate the hyper-
perfused area visualization. I1 values are in a range of 4 to 
82% (mean = 43%) and are greater than 20% for almost 90% of 
the patients, indicating that hyper-perfused areas and GTV 
can be different. Hence, rCBV maps provide supplementary 
information. At least 40% of GTV’ is included in Vperf for 16 
patients (I2 index). For 10 patients, GTV’ is not completely 
included in the GTV (I3 < 85%). In all these cases except one, 
the I4 index is greater than 20%, suggesting that a part of 
Vperf is predictive of the recurrence localization (Figure 1). 
I5 being almost always equal to 1 points out that all 
recurrence areas received the same dose as the GTV.  
 
 
 
 
Conclusion: Our results suggest that rCBV perfusion maps can 
be predictive of recurrence localization. I1, I2 and I4 values 
are however entirely dependent on the threshold applied to 
rCBV maps and their evolution while the threshold increases 
will be studied. As recurrence areas are always included in 
the PTV, an improvement of treatment planning would 
consist in boosting hyper-perfused area rather than changing 
the GTV delineation. An in-depth analysis of the pre-
treatment rCBV values observed in recurrence areas will be 
conducted to better describe potential boost areas.  
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Purpose or Objective: Gastrointestinal morbidity after 
radiotherapy (RT) for prostate cancer may be related to the 
biomechanical properties of the rectum. In this study we 
present a magnetic resonance imaging (MRI) based method to 
quantitate the thickness and elasticity of the rectal wall in 
prostate cancer patients treated with RT. 
 
Material and Methods: Four patients previously treated with 
RT for prostate cancer underwent an MRI session with step-
wise rectal bag deflation (from a maximum tolerable volume 
to 0 ml, in 50 ml steps), with a probe inserted inside the bag 
to monitor the internal rectal pressure. MRIs were acquired 
using Dixon sequences (4 mm axial slice thickness) at each 
deflation step. Rectal walls were defined from the recto-
sigmoid junction to 3 cm above the anal canal as the space 
between the inner and outer wall surfaces. The wall 
thickness was determined and biomechanical properties 
(strain and stress) were calculated from the pressure 
measurements and the MRI-segmented rectal walls. 
 
Results: The integral rectal pressure varied for the maximum 
tolerable volume (range: 150 – 250 ml) across patients and 
ranged from 1.3 – 4.0 kPa (SD = 1.2 kPa). Wall thickness was 
found to vary between patients and also across different 
rectum segments, with a mean (SD) thickness for the 
different segments at the 50 ml distension volume of 1.8 – 
4.0 (0.6) mm. Stress showed larger variation than strain, with 
mean (SD) values for the different segments ranging between 
1.5 – 7.0 (1.5) kPa (Fig.1).  
 
 
 
 
Conclusion: We have developed a method to quantify 
biomechanical properties of the rectal wall. The resulting 
rectal wall thickness, strain and stress differed between 
patients, as well as across different rectal wall sections. 
These findings could provide guidance in future predictive 
outcome modelling in order to better understand the rectal 
dose-volume response relationship. 
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Purpose or Objective: In the literature the choice of images 
for textural analysis depends on what is available in routine 
clinical practice. An important consideration is that, 
heterogeneity within unenhanced and contrast-enhanced 
images may provide different information as each indicates 
different components of the tissue being imaged. The aim of 
our study was to evaluate the influence of contrast medium 
administration on morphological and textural "features" 
derived from CT images in Patients (Pts) with NSCLC. 
 
Material and Methods: Pre-operative CT of NSCLC patients, 
acquired pre- and post- contrast medium administration but 
using the same technical parameters (CT scanner Light Speed 
GE Medical Systems, Milwaukee WI USA; thickness and 
increase layer; kernel reconstruction), were retrospectively 
included. For each series (pre- and post- contrast medium 
administration) a thoracic radiologist semi-automatically 
segmented tumour volumes using a commercial software 
(Eclypse Varian Aria v.11). Finally morphological and textural 
tumour features (area/volume, mean, kurtosis, skewness, 
standard deviation, entropy) were extracted using an ad-hoc 
developed software (Moddicom). The results of pre- and post-
contrast analysis were compared (using Wilcoxon Signed Rank 
test for paired data). 
 
Results: 39 NSCLC patients were admitted in this study. 
Analysis revealed that entropy and skewness had statistically 
significant higher values in the post-contrast acquisitions (p 
value = 0.007 in both cases); mean values were greater in the 
post-contrast acquisitions, even though the difference was 
not statistically significant. Kurtosis and area/volume showed 
statistically significant higher values in the pre-contrast 
acquisitions (p value respectively 0.046 and 0.036); standard 
deviations values were greater in the pre-contrast 
acquisitions, even though the difference was not statistically 
